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POSSIBLY OF IMMUNOLOGIC NATURE*
HERMANN PINKUS, M.D., AND DAVID FRJSCH, M.D.
As much as could be ascertained, recent literature contains no reference to
immunologic phenomena in infection with molluscum contagiosum. Cranston
Low (1) stated in 1946 that there is no evidence of immunity. Only one old, and
all but forgotten, paper by Leber (2) who did extensive and very interesting
work on the disease in Java refers to cutaneous reactions and evidence of resist-
ance to infection which may be interpreted as immunologic in nature. We present
therefore the following data on experimental experiences although they were col-
lected in haphazard fashion and permit only tentative interpretation and con-
clusions. The difficulty of obtaining suitable subjects for these experiments, and
of obtaining material of molluscum contagiosum at the convenient time, cause
us to publish our results in the hope that others may be stimulated to follow up
these leads. It was with the very thought in mind of obtaining a convenient
source of mollusca that we inoculated ourselves with such material first. The
resulting reactions were quite unexpected.
PROTOCOL5
Subject A. (II. P.) I. Fresh molluscum contagiosum (hereafter abbreviated m. e.) was
rubbed into two cross scarifications OD the left forearm in the summer of 1933. About two
weeks later a small red papule developed at one site, persisted for a few weeks, and disap-
peared spontaneously. About two months later several skin colored papules developed at
the other site and gradually formed a cluster of five to six m. c. These were removed in
December 1933. Microscopic examination showed typical m. c.
II. January 6, 1943. Fresh m. c. was rubbed into scarifications on the right forearm. No
take or reaction resulted.
III. July 24, 1944. M. c. were kept in the refrigerator for three hours, were emulsified
with saline, and kept in the refrigerator for another five hours. Some other lesions were
ground in a mortar with saline and passed through a Berkefeld filter. The filtrate was kept
in the refrigerator for five hours.
a. Some of the emulsion was rubbed into superficially scarified skin on the mesial side
of the right arm.
b. Some of the remaining coarser pieces were rubbed into a larger scarified area nearby.
c. Two hundredth of a cc. of the filtrate were injected intradermally on the right arm.
The remainder of material used in a., b., and c. was inoculated into developing chicken
eggs without positive results. Within twenty four hours after inoculation, an extremely
itchy inflammatory reaction developed on the arm. This was diffuse at first, but gradually
developed into distinct red firm papules of pinpoint to pinhead size. One of these papules
was removed for biopsy on the fourth day (July 28, 1944). The reaction gradually subsided
within a week or two.
Microscopic examination (MR. 2975) (Fig. 1) showed: The center of the lesion is indi-
cated by a crust consisting of parakeratotic lamellae and serous fluid. The epidermis under-
neath is thin and highly edematous. The papillary layer is edematous to the point of vesicu-
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lation. The upper and middle eorium show wide eagorged capillaries surrounded by a
dense infiltrate which consists mainly of lymphocytes, larger mononuclear cells, histio-
cytes, and a number of large cells with basophilic, somewhat vacuolatcd cytoplasm and a
large angular nucleus with definite membrane and one to three large nucleoli. These cells
resemble primitive reticuloendothelial cells (stem cells). A few mitoses are present in
cells of the infiltrate. A few neutrophilic polymorphonuclear leukocytes, and an occasional
eosinophilic leukocyte are present. There is some hemorrhage in the upper corium in the
center of the lesion. The epidermis in the peripheral parts of the papule shows slight hy-
pcrtrophy and some increase of mitotic figures. Nothing is seen that could be interpreted
as an inclusion body.
flT March 2, 1945. Numerons small m. c. were curetted off a baby's skin which had been
disinfected with tincture of Merthiolate. The m. c. were kept dry in a Petri dish at room
temperaturc for 34 hours. Some were then ground up with a few drops of water and the
emnlsion was rubbed into the ether-cleaned and slightly scarified skin of the left arm.
F'u. 1. (M.H. 2975)
Inflammatory reaction to reinoculation with molluscum contagiosum. Low power view
of entire papule. cf. text. Section stained with hematoxylin and cosin.
There was no reaction for the next two hours (until bed time). The next morning, twelve
hours after inoculation, there was considerable itching, and seven red, somewhat indistinct
papules were present in the scratch lines, particularly at points of intersection. No further
notes were made of this experiment, hut the reaction subsided within a few days, and no
permanent take resulted.
V. March 7, 1946. Several m. c. were removed and kept in a few drops of water at room
temperature for 30 hours. Some of this material was then rubbed into the scarified skin
of the right arm near the site of the old hiopsy scar. There was slight inflammatory reac-
tion within twenty four hours which subsided the next day, and nothing further resulted.
VI. September 20, 1947. Fresh m. c. was rubbed into two parallel scarifications on the
arm. Five hours later, there was some swelling and a pink halo, and mild itching. Twelve
hours later there was no reaction, and nothing more resulted.
VII. December 24, 1947. Fresh m. c. was rubbed into scarified skin on the right forearm.
No reaction followed.
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Subject B. (D. F.). I. In December 1947, the right forearm was vigorously rubbed with
a glass test tube until red. Fresh m. c. was rubbed in immediately afterwards. No take and
no reaction were observed.
II. Two weeks later, m. c. ground up in chick allantoid fluid was rubbed by the same
method into a different area of the right forearm. After two days, a pruritic papulovesicu-
lar erythematous dermatitis developed on the forearm. The maximum of reaction was
reached in about a week. At that time, there were discrete papules which seemed to bear
a central vesicle producing a dimpled effect. The lesions were pinpoint to pinhead in size.
A biopsy was taken January 26, 1948 when the reaction showed signs of receding. The in-
flammation subsided after about sixteen days, and no true take resulted.
Microscopic examination (MR. 6531) This represents a somewhat older stage. The
center of the lesion is occupied by a circumscribed crust consisting of coagulated serum,
parakeratotic lamellae, pyknotic leukocytes, and shriveled-up rete cells. Under it, the epi-
dermis has resumed almost normal structure. There is not much edema in the corium. The
infiltrate is strictly perivascular and consists of lymphocytes, mononuclears with typical
kidney shaped nuclei, and histiocytes. A few of the previously described large angular nu-
clei resembling those of primitive cells are seen. The vascular endothelium is swollen and
hypertrophic.
Fin. 2. RIGHT Allis OF SUBJECT C (H. H.)
Papular reaction to dead molluscum contagiosum material, 10 days after inoculation.
III. April 26, 1949. An area on the left arm was cleansed with alcohol and scarified with
a needle drawing blood. M. c. which had been kept in 50% glycerin in the refrigerator for
a day was rubbed into the site. A severe inflammatory reaction resulted which reached its
maximum after three days. It was very pruritic and almost urticarial and extended be-
yond the area of inoculation. On the fifth day the reaction began to subside, the area was
covered with a crust; but no vesicles, oozing, or pus occurred. At the end of the fifth week
some pigmentation and scaliness persists.
Subject C. (H. H.). I. March 8, 1946. A large m. c. of the material used in Subject A.
for experiment V. was rubbed into a cross scarified area on the mesial surface of the right
arm at approximately the same time as in Subject A. There was no reaction until March
17 (nine days later) when the area began to itch in the afternoon. By night, the scarifica-
tions were outlined by multiple red papules. The itching which had been severe for some
hours subsided the next day, but the papules grew larger. Photographs were taken at that
time (March 18) (Fig. 2). On March 21 when the reaction began to subside, a biopsy was
taken of one of the intersections of the cross hatch pattern.
Microscopic examination (M.H. 4460): The tissue changes are quite similar, but not as
severe as in M.H. 2975. The center of the lesion is indicated by parakeratosis and loss of
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the granular layer, the rete is highly edematous and invaded by inflammatory cells. The
corium shows a high degree of edema and some hemorrhage. The infiltrate is somewhat
more diffuse in the upper corium and extends less in depth. The composition of the infil-
trate is identical with that described in the first biopsy. (Fig. 3). The reaction gradually
subsided within the next week leaving some pigmentation. No take resulted.
II. February 18, 1949. M. c. which had been kept in a dry tube in the refrigerator for
six days was rubbed into a scarified area on the mesial surface of the right arm. Four days
later a tiny red papule was observed at one cross point. There were no subjective sensa-
tions. Two weeks after inoculation, nothing definite was seen, and nothing resulted during
two months of observation.
Fcc. 3. (M.H. 4460)
Section stained with acid orcein and Giemsa solution. High power view of the infil-
trate. The lower border of the edematous epidermis is visible in the left upper corner.
Some dark stained elastic fibers are present. Wide capillaries are surrounded by various
inflammatory cells. Four large cells with angular nuclei and vacuolated basophilic cyto-
plasm are indicated by (x).
III. March 19, 1949. Fresh m. c. \vas vigorously rubbed into the unscarified skin on the
flexor surface of the left arm, until erythema was produced. No reaction was observed, but
close inspection on May 19 (two months later) revealed two tiny glassy papules. One of
these was squeezed out and examined in potassium hydroxide. Large refractile oval cells
very suggestive of molluscnm bodies were fonnd.
COMMENT
It was found that all three subjects reacted to inoculation with molluscum
contagiosum with a violent inflammatory reaction which was extremely itchy
1! 0 Pi. • l4' Jci ,.I'. Jatf4sagS_rdI a,.
twa
REACTIONS TO MOLLTJSCTJM CONTAGIOSUM 293
and lasted for from several days to two weeks. The reaction, diffuse at first, be-
came papular, but had neither clinical nor histologic resemblance to molluscum
contagiosum. The microscopic picture was that of a perivascular infiltrate con-
sisting mainly of lymphocytes and reticuloendothelial cells, some of which re-
sembled primitive stem cells. There was intense edema and some hemorrhage in
the superficial corium. The epidermis showed degenerative changes in the center
of the lesion, some active proliferation of cells in the periphery. Nothing was ob-
served that could be interpreted as molluscum inclusion bodies. In this connection
it must be kept in mind that Wile and Kingery (3) considered the typical cyto-
logic changes of molluscum contagiosum as a relatively late manifestation of the
infection.
The reactions in our subjects were obtained with fresh, presumably virulent
material as well as with material which had been kept under unfavorable con-
ditions for varying lengths of time and was presumably dead. The presence of
antiseptics and of chick allantoic fluid in some instances probably can be dis-
counted in the causation of the reactions. The same material was used in two sub-
jects at the same time with considerable difference in result (Subject A, experi-
ment V. and Subject C, experiment I.).
None of our subjects was known to have had previous spontaneous infection
with molluscum contagiosum. In one of them the inflammatory reaction resulted
on the third exposure having been preceded by a take eleven years before, and
by an unsuccessful inoculation eighteen months before. In the second subject the
inflammatory reaction was preceded, a few weeks before, by a first inoculation
which did not produce any visible result, but may have affected the immunity.
The third subject developed a reaction on the ninth day after the first inocula-
tion with presumably dead material. This time interval is characteristic of many
"allergic" responses and was interpreted as an instance of "spontaneous flare-up"
in the sense expressed by Sulzberger (4). In the two other subj ects who had had
occasion to become sensitized through preceding contacts the reaction started
within twenty four to forty eight hours, and on repeat inoculation even earlier.
Still later inoculations in Subjects A and C led to no visible reactions at all.
While these facts suggest the allergic nature of the phenomena observed,
neither the clinical nor the microscopic findings fit in with the usual types of
allergic reactions. The severe itching which was experienced by all subjects is
not a factor in the tuberculin type of response to which one would have to com-
pare these reactions. The microscopic picture appeared to be rather unique.
There are some facts which can not be explained at all at present. The small
inflammatory papule which developed at one of the two sites in subj ect A within
two to three weeks after the first inoculation and which subsided long before the
other site produced an actual take obviously did not lead to immunization. The
immune reaction to dead material did not prevent a take in subject C when in-
oculated with fresh material three years later. Additional difficulties of inter-
pretation are found in the well known fact that molluscum, as a spontaneous
disease, is much more prevalent in children, and is difficult to transfer to adults
in whom it takes only in a limited percentage of cases. The following conclusions,
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therefore, are tentative only, and are presented as a working hypothesis for
further investigation.
CONCLUSIONS
In three subjects, peculiar inflammatory reactions developed after application
of living or dead molluscum contagiosum material to the intact or scarified skin.
These reactions may represent a state of specific cutaneous sensitization which
through repeated inoculations may be transferred into positive anergy (immu-
nity).
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